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Abstract of TW494577 

This invention provides a novel metamorphic hetero-junction bipolar transistor (MHBT) with a material 
structure suitable for low cost production on large dimension GaAs wafer. The material structure 
includes: a semi-insulative GaAs substrate; an undoped AIGaAsSb, AllnGaAs or other form of 
metaphoric buffer layer; a highly-doped n-type InGaAs layer used to form ohmic contact of collector of 
the metamorphic hetero-junction bipolar transistor; a lightly-doped n-type InGaAs, InP or InAlAs layer 
used to form collector of the metamorphic hetero-junction bipolar transistor; a highly doped p-type 
InGaAs layer used to form base of the metamorphic hetero-junction bipolar transistor and to function as 
ohmic contact of the base; an n-type InAIAs, changing AllnGaAs or InP layer used to form the emitter 
of the metamorphic hetero-junction bipolar transistor; and a highly doped n-type InGaAs layer used to 
form ohmic contact of the emitter of the metamorphic hetero-junction bipolar transistor. This material 
structure enables the manufacture of metamorphic hetero-junction bipolar transistor with high In 
content on six-inch or larger GaAs wafer to achieve lower production cost and higher power and 



Report a data error here 



efficiency. 



Data supplied from the esp@cenet database - Worldwide 



03 




m 




http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=TW494577&F=0 



6/3/2005 



-J 



t?KHflM[19] [12] 



[11]£^liai : 494577 

[44]4"*KS 91 ¥ (2002) 07 J3 1 1 B 



i2I 



[51] Int.CI 



07 



H01L29/737 



[21]$Sff3£S8 ; 
[72]® 93 A : 



089117394 



[71]* If A : 

[74]tt a A : $fe^ 



[22]* ffif BJ8 = tfSI 89*£ (2000) 08 E 28 B 



[57]^ff*flJ^H : 

(metamorphic hete-rojunction bipolar 
transistor > MHBT) » ^^pg— 

&j&:R73r2MttMShm - mum 5. 

-n&mZ. n- S InGaAs(*Mbffl«) 

JB • fil?£j£ffc&BE*Jg|IWSr®» 10. 

8H£*£Bfc^SttBH§&ffJ : 

-immz. n- a inoaA S ( 

US InP(P-fb3B)j£ InAlAs(W-f LffliS) 

IB > &&JftK»gA9ngEiMf£ 

HJUf^JIM : 15. 
-I« P- M InGaAs(Wft «&*) 

IB > J^JftRfl^MSliMti: 

-n-winAiAsmitmmimmz. 20. 



2 



AlInGaAs(5f <bSBffl«)lE InP(PHb 

teWM^M ; jus. 

—mWfeZ. n- S{ InGaAs(W-fbjHg) 

2.$n$3irm«sBai 1 mzmmwmm 

AlGaAsSb(flflfiMfclB#):& AlInGaAs 

(.m^mmmnmm^zmmmm 
i] . 



- 5309 - 



(2) 



16— 


n + InGaAs $$®WMW® 


15— 


■ n InAlAs(^o graded n AlInGaAs 

^0 n InP ) mm 


14— 


p + InGaAs Sil 


13— 


n InGaAs n InP, ^ n* InAlAs) 


12— 


n + InGaAs MMWzM&ffl 


10— 


\ InP®K 



mm 



26- 
25- 

24- 
23- 



22— i 
21- 

20 — l 



n + InGaAs 



n InAlAs( graded n AlInGaAs 
^cnlnP) 



p + InGaAs 



n" InGaAs (M n" InP, s& n" InALAs) 



n + InGaAs «ti 



AlGaAsSb W, AlInGaAs ^ 
GaAs ISfjst 



- 5310 - 



ft 

3,7 

JJ 

+• 

*: 

*? 
0* 
4 

5g vg 



0 *H 



1 

•u 






*/ 




- 


yM 


.1^ 










iJ 

cu 


-H- 


* 
















■s 




-C 


1 








<^ 




i 


?! 




8 


00 

■< 


a 




- 






<*Y 


* 




J» 






cd 


cx 




@ 


I 


<*£ 

« 


%k 
jj 




* 






» 


a 


o 








*v 
-ft- 




cu 




art 




— r: 


s 

cd 


- 


*S 






Mi 




en 


* 






<D 


{ — . 






to 


«J 












s 


ca 








cd 


•4 












s — ✓ 




















«! 








c 


^tP 


t3 


* 








">S 


V- 






CO 


*H 


?! 


*m 
jj 




CO 
-< 








o 
+-» 






cd 
O 


i 

c 


# 




W 


cu 








CO 






c 




*< 










_jj 




00 




CO 


1 • 




tg 


00 




?0 




m 




CT3 


*1 








* 


cd 




1 








+-» 


■* 




J* 




St* 


c: 








00 




u, 
cd 




* 




t 


** 






* 


a 


— r; 


*«< 


o 












i 


OO 








** 


a. 


J 


1 


*G- 








*^ 




vg 






-o 


HE 


• • 




V 




i 




1 




o 






«J 














I 








4S 


X) 

go 












»* 


• - 




u 
c: 






00 






1 


00 












* 




cd 








— r; 










o 


4? 








3 


S 


c 


3$ 









^^^^ 





I* 



3> 



41 



ca 



4#. 



TO 



IS?) 



mi 



ST 



* 



HE 

















v8 






v@ 


*■ 






S* 




* 


3* 


+• 








* 

\— ✓ 




t* 


*! 






•* 


CO 
-«S 


« 


•* 


























**> 










* 


ii 


* 


*/ 










i 

c 


* 




-K 


a 






*/ 
















vg 


? 




4 












f 






















i 












«{ 


* 


* 






r — v 


■>r- 








* 




w 






* 






c 








** 


* 


s 

^-^ 




* 




* 








































■a 


-M 


* 




**> 






&> 


s 












43 


og « 



CO 




« 

it 
*/ 

ft 

an 
«*• 

* 

CM 

; * 



*9> S| 



50 

u 

id 
55 



CV] 

* * ^ 

* * ^ 

S « 89 

@ tS? 

* W **> 

* JS «" 

CO ^ ^ 

d * ** 

CO n ^ 

^ an ^ 



Usui 

«: 
*/ 



* 

CO 
CO 

BE 



* 

CO 

4- 



6 

BE 
IS 
« 

as! 

•* 

5* 



2& 
"4 

*!■ 
25 



*! 

vB 
«* 

Jj 



* • 

9ft <o 
* 

trn|C ^5 

*H - 
& 



■oft 
vg 

«* 

CO 

-< 

cO 
CP 

c: 



CO 
CP 









1 




























•B- 








sSfc 












« 






* 


















ft 






ft 




« 


















** 


« 


■a 




- 






w 








*< 




* 


- 


vB 


s 


* 


















-a- 


•* 




* 


B 




o 












■ft 


5 






0 




*48 







CO 
CD 

I 



I 



* 

«* 

ST 

9 



» 5ft - 

* ^ 

W 

^ I * 

^ *S »* 

5 « « 

a. " B ^ 

j5 ^ 

^ ^ 

* » 

cd 

CD 
C 



4ir 



3 



sis ^ w 



co 

CD 



*4 
i 

e 
1 



CO 
CD 
C 

I 

c: 
i 

3 



cc ^ 



IS 

# = *» 

*ft ^ 

W V * 

tt »( *t 

"8 * vB 

**• ^ S^ 




CO 




^^^^ 




vB 



CO i<<M ) 

1- tt5 

o * 



O 

e 

03 /— N 

CD CD 









•ftr 






















if: 








1 








W 




















«l 




W 




•* 




4< 












I 




oo 
f— 




CO 






« 












as 


t€ 










* 




s? 


&> 
t— 




o 


















oc 


* 














« 










c 










4- 




«^ 




* 




* 








f— 
(— 




c 






< 




as 












*< 




■fr- 


w 




•4 


-< 

CU 




o 






1 

Q, 




< 














vB 




* 












o 


i* 




1 
























3d 










c: 

Z3 








* 








* 


-6- 




** 


















i 

o 


*' 




* 






<t> 




ft 




* 














if 






c 

<U 






•top 






s 

• < 




CO 




og 










•B- 




4= 






4-» 
CD 








* 




+-* 




CO 
CD 














3g 




as 














al 




+-» 




\ 


ft 
























K- 




* 




von; 


CO 

c 




Ou 
CO 






«■ 


* 








w 








<»g 






*■ 






CO 
u, 




CD 

c 












w- 














* 


BE 




H 




4— 1 










* 






■** 




m 




■M 






















* 




ft 




•« 






o 






* 


€— 








* 






CO 






e 


« 




•* 








* 


• 




PQ 

a= 


0 


'vB 


* 








CO 
CD 








s 










ml 


* 




vB 






45 










•— « 
-< 




> 




«a 








*ic 




¥£ 


* 




u 
o 












• 










■9 


m 






m 






* 




CO 




•* 


% 
















->j 


an 

"Hr 


St* 




as 


H 


r 






• t— 1 
CO 






















* 


M 






-K 




as 






c 

CO 


I 














vB 














ft 


* 






c 

4-* 


4r 














* 





















■ *v 






sa 
















It 


















c 


•one 






■K 














at 


BO 


I 


a* 




OO 


♦€ 


vg 




























-O 




* 


I 

c 


« 






1 

c 




ass 




























w 


J.J 


•- 




1 


fa 

OO 






v 


O 














i 




is 


» 




*■ 


$ 




•- 






a* 












* 












*■ 


00 




* 


as 


aJ 


*! 




* 
















•Up 


_ f~) 
CO 














a* 




4 


<^ 
<<\ 




He 








1 




1 


* 


CO 


§< 






-< 
c 


* 




-ft 


*■■*! 






*. 












•- 


42) 


CO 
CP 










■S 






OO 

-< 


vg 


aJ 












as 




o 

CM 


3$ 


-< 






8? 










CO 
CD 
















»s 










* 






5 






* 


c: 












3SV 


& 


















Jj 








-< 




00 

-< 


« 


mi 




5? 








<^ 




* 




a 

Jj 




5 


X 










CO 
CD 






0 


■S 






- 


X) 


* 






* 


InP( 


* 


s 








a 

In— « 


<! 




■M 


; * 


** 






4" 


e 




OO 


4" 

V — ✓ 






*«: 


-On 
aJ 








1 

c 


W 








- 


*' 


■6- 


00 










•* 






ss 


s # 




*«< 




Sit 


* 






H 


CO 

CD 

♦/ 






aJ 


00 
■< 


« 










m 






« 




aJ 






•* 


-6 


aJ 


aJ 




CO 
C_D 


"8 


jj 




00 




*w 

aJ 






5* 




*" 


« 


s 




a 


s* 




\ — x 


c 




-a- 


* 


CO 
CD 








VE 






+• 


i=4c 


<^ 












00 

-< 








Hi 




«9 




9 

JL) 


1 


«* 




>k 














*w 


CO 


1 

c 


$ 


00 

-< 






<■>£ 


CO 

-< 








-v< 










1 




00 
-< 


c 




»< 


CO 

CD 




1 

a. 




-< 
















*? 


* 




* 


CO 
CD 


-< 






c 






«! 


c 




is 




■« 




St 







3 ^ 



s 



JL) 



CO M 

J2 * ■* 
^ * 
^ *e 

- * 



00 

CO 
CD 



4* 



2^ 



CO 

oo 

CO 
CD 



0$m ^ 



c 



X) 

*- 

00 

CO 
CD 

i 

c 

i 



oo 




^^^^^ 









T 








ii 




^1 




Mi 


»ii 
































- tv- 








* 




3g 




ft 
























SSJ 




























@ 
























■4 




»8 












vB 




■Hi 




DC 


































« 




** 










aJ 
































* 








ST 


* 










an 


jj 












* 






a* 


« 




















B*tC 










*■ 


* 


















-14 


* 


BE 




*< 






ss. 








+■ 




re 
























* 


i 














aJ 








-M 
























* 


















9 




m 


«* 


be 




oS- 




« 


































AX 

•\-o 


** 




vS 








BE 




aJ 










I 










25$ 




•* 






sg 


ft 






*? 




























Ifc 


















•w 








-o 






< 






























«C 






■<f0 




* 


■*< 


H< 






















4* 










® 








aJ 


m 


4$ 






«K 


JUL 




si 






K- 




v\ 








I 




I 












o 


•s 


o 






+M 


@ 




# 


an 




•? 




\ 


as 




* 










i 




m 




* 
















*< 




> 


tt? 






"S 


o 


nn 


Me 


on 




























cm 






■33 


♦c 










1 




























SI 


aJ 


e 




* 




"*t 




* 


si 
















9 




SI 




«* 


















* 


«{ 


« 


Mr 




* 




« 


-M 


as! 


CO 




m 




■K 






* 
































*T 


»8 


5 












»S 






it 


















aJ 


« 


■s 


* 




«f 


















499 






# 




<»s 




















Si 


t8t< 


si 


















rag 








s 






















r- 






CO 
1 1 
















1* 


G_ 




-V- 

o 


JL) 








l'l 




«* 








«t 






Kmc 
c— 




-ft 



>4 



s 
H 

CO 
ba 

bO 
O 
o 

* 

4 



•0) 










:l!l 






* 


*E 




» 
















*< 








« 




M 










tug 




tnET 


* 














toe 












* 


•* 




« 














BO 


















* 










-6- 


















Jo; 






*7 




* 




■* 










* 


« 
























•• 






® 




4 


• 


*8 














sfct 


















* 






















«- 






- 




* 






+f 


50 


Eg 


* 






• 






« 


O 
-V 




<•£ 




« 








*? 




< 






St 




3g 




ft 





-4 







9* 










* 


Jcr 

TV" 






TV 


•M 
























G3 












$b 




-in 






~& 


•or* 


4^ 

r 






TV- 








I 






<> 




a' 










EE 




H 






* 




-6 










vQ 




o 






*s 


* 








S 








J* 


<nS 






S3 


jj 


4- 












Hr 


















CO 











-4 












jj 














- 




K- 






■M 






«*■ 




-ft 


* 




E 










«i 








•ft- 








ta>l 














« 














JVM 


-Hi. 


& 










Mr 








JO 


mJo 














■W 




TOT 




- 
















4 




H 




































ftp 




















1$ 










UK 




a* 



CO 
03 



JO 
T- 



5 — 



8 
3 



CO 

c 



* 



41 - 



*«" CM 



I-— < i — i 



8P 

sis 



A3 



00 



1 3^ 

•- * 

•tt CO 



■Hi 



41 

*< 

vg 

• «* 

# » 
- 

«i * 
41 



M « m 

5j8 =a 

«k id* 1 «? 

*S 41 « 

«fc 4 ^ 

s *< w 

* * « 

sts «s 

*s ^ & 

4' 41 

■X ® ® 
■c3 »( 

•Sg *S « 

* # 

^ «* 
-ft 



vei 

- y 



BE 



4- V 42 

1 CM " 

«■ 

*^ lg ^ 

* st 



-M * ^ 

^ mS °~ 

«? 7 

* S 

^ «■ 

* ° <* 

<f 





Jj 


41 


o 

» — 1 




SO 




& 






*- 


» 




D 


s< 






* 






*< 


\ 






St 


}*S 


og 


be 




IB 


m 


* 


roc 




«: 


* 






SJ! 


«# 








* 


HE 






«.■>; 




* 










•* 






«g 








A3 




as 


a- 




41 


a 


4< 






« 








*€ 


ng 




*< 




og 




41 








« 


tr 










■M 


ML. 








a 


41 








St 




-ft 




og 
























"8 


ft 








«>8 
















a 










41 










* 






•* 




o 


A3 






og 












«- 




JD 




* 


* 








* 






41 


* 




» 






Be 














*»; 










tK 


JJ 


a 




«* 














og 


SI 


ST 


J* 








* 




f 




•aS 


*3 


og 




BE 






><l 




8 


5^ 










* 






Ian: 




I 



1* 



o. 
o 

« 

* 

H * 



CO 

re 



00 
G 
03 
U 



CO 



o 



c 

o 



u 
c 

• —I 

o 



r 

■4 
a? 



^ x) 



55 



±1 



03 

*/ W «* 

# * 5? 

!* $fe W 

^4 *e s 



if 

. 1 ^ 



00 

as 

G 
I 

G 



0 alt 

^ is 

- 4 



£0 

c 



OS 



3g /isf *< 



k * *. 

W sis 5* 

* ** «• 

* «* 

W i& ST 
I 



m - 



9 

A3 



9 



c 



S3 



js ** a 

H 9 
I 



jj ■ 

2 * 



*1 



1* 



03 
G 



$K Jo- 
ft* ^ 

* * % 

W * 

w I S 

* - 



JL) 



CO 
00 

-< 

C3 
CD 




^^^^ 

^^^^ 
































s 




*< 


















■0- 




vB 






? 




* 














s 


















■6- 




vg 


^? 








































s: 
















H- 










* 


* 










•« 






m 




















«■ 








I 














>^ 


5 






















s 






« 




BE 












*■ 




* 














a? 




















ft! 












* 




















* 


# 






























# 










as 






a 






















S 












C 




















« 


-a 






« 
















t* 












1 




m 


-4 






s 








































* 
















This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



